A b s t r a c t
The performance o f an advanced small h i g h temp e r a t u r e r i s e combustor was e x p e r i m e n t a l l y d e t e rmined a t t h e NASA Lewis Research Center. The combustor was designed t o meet t h e requirements o f advanced h i g h temperature, h i g h pressure r a t i o t u rb o s h a f t engines. f u e l i n j e c t o r and advanced segmented l i n e r design. The f u l l s i z e combustor was evaluated a t power cond i t i o n s r a n g i n g from i d l e t o maximum power. The Flame r a d i a t i o n , l i n e r w a l l temperature, and s m k e emissions a r e more dependent on t h e chemical p r o p e r t i e s o f t h e f u e l s p e c i a l l y i n r e g a r d t o hydrogen and aromatics c o n t e n t . a c t u a l combustion process, t h e r e i s o n l y a s l i g h t v a r i a t i o n i n t h e chemical r e a c t i o n r a t e s between t h e v a r i o u s hydrocarbon f u e l s o f i n t e r e s t t o t h e a i r c r a f t gas t u r b i n e i n d u s t r y . The reason b e i n g t h e s l i g h t d i f f e r e n c e s i n a d i a b a t i c flame temperat u r e and t h e f a c t t h a t b e f o r e e n t e r i n g t h e t r u e r e a c t i o n zone a l l t h e f u e l s a r e l a r g e l y p y r o l i z e d t o methane, o t h e r 1-2 carbon atom hydrocarbons, and hydrogen. r e a c t i o n zone n e a r l y independent of t h e f u e l i n j e c t e d .
Since t h e 1970's. t h e A i r Force, Army, Navy, NASA, General E l e c t r i c , P r a t t & Whitney, and o t h e r engine manufacturers have conducted a n a l y t i c a l and experimental programs t o determine t h e e f f e c t s of a n t i c i p a t e d f u t u r e f u e l s on e x i s t i n g engines. t o 15 kg/sec (33 l b / s e c ) a t pressure l e v e l s up t o 30 atm. Tests were conducted w i t h i n l e t a i r pressure r a n g i n g up t o 20 atm w i t h t h e a i r i n d i r e c t l y heated t o about a temperature o f 725 K (850 O F ) i n a c o u n t e r f l o w tube h e a t exchanger. The h o t gases were p r o v i d e d by f o u r 5-47 combustor cans b u r n i n g n a t u r a l gas. The temperature of t h e a i r was autom a t i c a l l y c o n t r o l l e d by m i x i n g t h e heated a i r w i t h v a r y i n g amounts o f c o l d by-pass a i r . through t h e h e a t exchanger and by-pass flow system and t h e t o t a l pressure o f t h e combustor were regul a t e d by r e m o t e l y c o n t r o l l e d valves.
Airflow
Combus tor
The f u l l -a n n u l a r combustor r i g used i n t h i s Table 1 .
I n s t r u m e n t a t i o n
The i n s t r u m e n t a t i o n r e q u i r e d t o support t h e high-pressure f u l l -a n n u l a r r i g t e s t i n g measured a i r and f u e l flow, d i f f u s e r a i r temperature and pressure. combustor l i n e r pressure drop, and exhaust gas emissions, temperature and pressure. To ensure adequate s a f e t y and l o n g e v i t y o f t h e combustor r i g and f a c i l i t y , t h e temperature o f t h e c o o l i n g a i r and water was measured. R i g and exhaust d u c t metal temp e r a t u r e s were a l s o measured. 
Temperature d a t a were a c q u i r e d up t o t h e
The combustor l i n e r was instrumented w i t h 24 imbedded thermocouples. Each l i n e r had 12 thermocouples a t 2 c i r c u m f e r e n t i a l p o s i t i o n s and 6 a x i a l l o c a t i o n s . Two porous-plug r a d i o m e t e r probes were i n s t a l l e d t o measure r a d i a n t heat f l u x t o t h e comb u s t o r w a l l s . Parameter 11. Blazowski, W.S., and Jackson, T.A., " E v a l u a t i o n of F u t u r e J e t Fuel Combustion C h a r a c t e r i s t i c s , " AFAPL-TR-77-93, J u l y 1978. ( A v a i l . N T I S , AD-A060218). 
